Submarine Trenches and Deformation
Scholl, von Huene, and Ridlon report three traverses of the Peru-Chile Trench (1) , showing flat-lying sediments with no evidence of compressive folding. They interpret this finding in terms of a widely used model: trench formation representing down-buckling consequent to horizontal compression. The origin of the stresses is not usually specified in the literature, but such stresses would have to be transmitted from far away, arising ultimately at the submarine ridges.
This common interpretation is not, however, in agreement with all the facts. At the trenches one finds the largest deviations from sea level, as well as by far the largest (negative) gravity anomalies. These facts indicate that the forces that generate and maintain the trenches originate locally rather than by transmission from very far away. As is well known, the downflow of oceanic mantle (and presumably of oceanic crustal material) occurs along seismically marked fault lines with a downward tilt toward the continent of about 45 deg. A body force on the descending material directed downward 1024 arises from two effects: (i) this material is colder than ordinary mantle material at the same level; and (ii) at greater depth the basaltic component is removed, to be added ultimately to the root of the mountain range. Roughly speaking, there will then be a vertical tensile stress above the descending material, which, by Poisson's effect, leads to a horizontal compressive strain. But, since the upper mantle is not free but may be compared to a plate clamped at infinity, the effect of a local compressive strain will be a corresponding tensile stress. Thus all stresses above the descending material are essentially tensile; there should be no warping of the overlying sediments. 
